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Abstact: 
 
This paper reports on the design and implementation of stakeholder-based research 
in European case study regions conducted within the Integrated Project, SENSOR 
(Sustainability Impact Assessment: Tools for Environmental Social and Economic 
Effects of Multifunctional Land Use in European Regions). SENSOR sets out to 
deliver Sustainability Impact Assessment Tools (SIATs) that will be used to forecast 
the impacts of European policies affecting 6 land use sectors (Forestry, Agriculture, 
Tourism, Energy, Nature Conservation and Transport). 
 
Stakeholder-based research in case study regions performs two primary functions 
within the SENSOR project. Firstly, stakeholder-based analyses of policy scenarios 
are used to validate the outputs of model-based assessments. This research is 
supported by a detailed examination of sustainability issues in each case study 
region, informing the selection of relevant policy cases, sustainability criteria and 
indicators. Secondly, in combination with the assessment of policy impacts and 
supported by the analysis of key sustainability issues, stakeholder preferences for 
different policy scenarios are elicited through the examination of sustainability 
criteria. By outlining the rationale, design, execution and results of this programme of 
research, this paper sets out to provide an example of the key role that can be played 
by stakeholder-based research with the decision-support context of impact 
assessment, both in terms of its ability to provide policy makers with invaluable 
information in the form of stakeholder-driven assessments of policy impacts, and 
through the provision of insights into stakeholder preferences for different policy 
scenarios and land use futures.  
 
 
 
Introduction: 
 
This paper reports on stakeholder-based research carried out as part of SENSOR 
(Sustainability Impact Assessment: Tools for Environmental, Social and Economic 
Effects of Multifunctional Land Use in European Regions). SENSOR is an Integrated 
Project funded by the European Commission (EC) under Framework Programme 6 . 
The project aims to produce Sustainability Impact Assessment Tools (SIATs) that will 
be used to predict the impacts of European land-use policies. SENSOR’s SIATs will 
be delivered to the EC and will be used as part of the Impact Assessment (IA) 
process, as set out in the Impact Assessment Guidelines by the Commission of the 
European Community (CEC, 2005). The principal focus of the project is the 
development of a computer-based SIAT, defined as a knowledge-based model that 
integrates a wide range of ex-ante model results to assess the impacts of user 
defined European policy scenarios. In addition, and as a complement to the model-
based SIAT, project partners are developing a participatory SIAT, defined as a set of 
methods that are used to involve national and regional stakeholders in assessments 
of the regional impacts of these policies. This participatory SIAT has been developed 
and tested in a number of case study locations across Europe. The rationale, design 
and implementation of this participatory SIAT, referred to as a ‘Framework for 
Participatory Impact Assessment’ (FoPIA), provides the main focus of this paper.  
 
Sustainability Impact Assessment (SIA) of policies is a relatively recent development 
which attempts to integrate several strands of sustainability science. SIA is one of a 
broad school of assessment approaches, each with its own particular history, 
application and terminology. SIA has grown out of Environmental Impact Assessment 
(EIA), which has an overtly environmental focus and is applied to projects rather than 
policies, and Strategic Environmental Assessment, which extended the idea of EIA to 
apply to policies, but still concentrates on environmental issues. Recognition of the 
need to accommodate economic and social issues has led to SIA, but this is by no 
means a settled methodology (Owens and Cowell, 2002; Pope et al., 2004; Owens et 
al., 2004). A number of terms are found in a growing literature for SIA, i.e. 
‘sustainable development assessment’ or ‘assessment in the light of sustainable 
development’. These terms cover ex-ante as well as ex-post assessments, and they 
may perform a range of analytical functions within the policy-making cycle (de 
Ridder, 2005). 
 
SENSOR’s particular version of SIA belongs firmly to the family of ex-ante, integrated 
assessment approaches. ‘Ex-ante’ refers simply to the SIATs’ ability to predict, rather 
than to monitor the impacts of a given policy. In other words, the SIATs will be used 
at the drafting stage of the policy-making cycle to inform the decisions that lead to the 
selection and implementation of actual policy instruments. The term ‘integration’, 
however, has a more complex meaning. Within SENSOR, ‘integration’ represents a 
broad framework of concepts which share a common purpose of enabling analytical 
links to be established between ‘drivers’ (changes in policy) and ‘impacts’ (changes 
in the functions perfomed by land). These concepts are as follows: 
 
Integration of economic sectors – The SIATs are being developed to assess policies 
which affect six land-use intensive economic sectors (agriculture, forestry, tourism, 
energy, transport infrastructure and nature conservation). This sectoral integration is 
orchestrated, both through the analysis of competing claims for land made by the 
sectors in response to the policy under examination, and through the prediction of 
impacts that result from these changes in land-use across a range of sustainability 
indicators.   
  
Integration across the three pillars of sustainable development – SENSOR adopts a 
‘Triple Bottom Line’ (TBL) model of sustainability and undertakes, therefore, to 
produce tools for impact assessments that reflect changes in economic, 
environmental, and social systems (Eggenberger & Partidário 2000, Sheate et al. 
2003, Twigger-Ross, 2003). Economy, society and environment are not independent 
from one another, however, but must be treated as inter-related functions of a 
complex system (Gibson 2001). Accordingly, the analytical capacities of the SIATs 
will be developed to allow simultaneous analyses of the relationships between 
environmental, economic and social issues, in order to assess policy impacts 
accurately and to inform decisions about unavoidable trade-offs, compromises and 
possible win-win situations.  
 
Integration of multiple ‘land use functions’ – Conventionally, land-use has been 
understood to describe the allocation of land to different land cover types; 
agricultural, forest, urban, and so on. It is clear, however, that land provides for a 
multitude of human needs in complex ways, ranging from the intellectual, cultural and 
aesthetic, to the purely resource-based and economic. This realisation has given rise 
to the concept of ‘multifunctional’ landscapes (Ling et al. 2007). The idea of 
multifunctionality is at the heart of the Millennium Ecosystem Assessment, where 
landscapes are seen to provide a wide range of ecosystem services, supporting 
several types of economic activity whilst also contributing to human well-being, 
sometimes in ways that are external to the market economy. SENSOR sets out an 
approach to SIA which captures this notion of multifunctionality, through the selection 
of indicators that represent a range of social, economic and environmental ‘Land Use 
Functions’ (LUFs). 
 
Integration over time – Fundamental to the concept of sustainability is the issue of 
inter-generational equity and the need to balance future generations needs against 
the present. Within SENSOR, future needs are incorporated through the forecasting 
of trends in the impacts on economic, social and environmental resources over a 25 
year timeframe. ‘Limits of acceptability’ for each sustainability indicator are also 
defined so that the policy makers using the SIATs will be able to take into 
consideration those negative impacts that warrant particular attention.  
 
This broad conceptualisation of integration has conditioned the development of the 
model-based SIAT, requiring the selection and design of certain analytical 
capabilities. For example, sectoral integration is achieved through interfaces between 
a range of sectoral models which are used to calculate land use change and provide 
the necessary outputs for the calculation of impacts on sustainability indicators. TBL 
integration and the ability to assess impacts in the light of multifunctionality are 
advanced through the careful selection of indicators that not only represent key 
social, economic and environmental sustainability issues, but also correspond to the 
project’s nine LUFs, allowing the prediction of losses and gains in functionality at 
regional level. Finally, temporal integration is achieved through the forecasting of 
impact trends over a 25 year timescale. 
 
There is, however, general acceptance and recognition within the project of the 
inherent limitations of model-based approaches. Some of these stem from the ever-
present problem of limited data availability, either restricting the temporal and spatial 
resolutions at which certain indicators can be analysed, or precluding their analysis 
altogether. Others refer more specifically to the inherent limitations of current 
modelling capacity. This latter issue has a particular bearing on the analysis of what, 
in reality, are changing complexes of relationships and inter-relationships between 
drivers and impacts and between impacts themselves, as implied by the concepts of 
integration outlined above. The knowledge rules that are the basis for model-based 
calculations are often gross over-simplifications of these complexes and, therefore, of 
the reality they attempt to reflect. Furthermore, these knowledge rules are 
underpinned by comparatively simple causal principles and are ‘hard wired’ into the 
system at the time of model development. As such, they should not be treated as 
anything more than modellers’ best attempts to accurately represent complex 
associations and relationships based on available knowledge of system dynamics at 
the time of model development. As such, while the model-based approach is useful, 
SENSOR has always recognised that detailed stakeholder-inclusive research can 
add to the analytical scope of SIA not only by identifying the limitations of a 
mechanistic, data-driven approach, and by indicating where additional capabilities 
need to be developed, but also by providing some working examples of research 
methodologies that could be used to plug the gaps. The context, rationale, design 
considerations, and implementation of this stakeholder–inclusive research represents 
the main focus of this paper.  
 
 
(S)IA in Europe – the case for participatory approaches: 
 
In this section of the paper we discuss the context and rationale for developing our 
Framework for Participatory Impact Assessment (FoPIA) within the SENSOR project. 
We start by outlining the growing role of participatory mechanisms both within 
European policy making in general and the Impact Assessment process in particular. 
We go on to outline some of the main ethical arguments for adopting a participatory 
approach, with special reference to the importance of sustainability criteria. Finally, 
we discuss some of the key analytical advantages of participatory approaches, 
demonstrating ways in which they can usefully complement model-based analyses. 
 
Participation in European policy making: 
 
The European Commission is committed to an inclusive and participatory approach 
to developing and implementing policies. As part of it’s ‘Action Plan for Better 
Regulation’  the Commission released a Communication (COM (2002) 704)1, setting 
out principles and minimum standards for consultation on key policy issues. The 
Communication states that the involvement of interested parties stands to improve 
the quality of a policy outcome by ensuring that its proposals are technically viable, 
practically workable and based on a bottom-up approach. The importance of an open 
and participatory approach to policy-making is central to the developing IA agenda 
within the Commission, and is highlighted in the Impact Assessment Guidelines 
themselves. In the Guidelines it is stated that the consultation of interested parties, 
which figures as one of the procedural rules governing the impact assesment 
process, can usefully inform all six of the key analytical steps involved2. Current 
examples of participatory input into the IA process are the ‘advisory bodies’ 
(composed of experts sent by Member States, or interest groups) set up and run by 
the Directorates General, or ‘DGs’, conducting a given impact assessment. There is 
also a SINAPSE e-network used for consulting experts, as well as various sectoral 
consultation procedures involving panels of business representatives, and the 
Interactive Policy Making Initiative which enables online questionnaires to be sent to 
experts and interest groups to obtain useful information and opinions relevant to the 
policy drafting process. Participatory research has also been a key feature of earlier 
integrated projects funded by the European Commission (see, for example, Kasemir 
et al. 2003). Stakeholder participation is also a key feature of a number of other 
integrated projects funded under the EC’s Framework Programme 6 which are 
working to develop tools for SIA (for example, PLUREL, Matisse and SEAMLESS). 
 
Why involve stakeholders? The ethical argument: 
 
The recent development of a vast array of participatory methods to involve 
stakeholders in decision-making (see, for example, Beierle, 1998; Costanza and 
Ruth, 1998; Mayer and Geurts, 1998; Van Asselt and Rijkens-Klomp, 2002; Welp et 
al., 2006) has happened in parallel with a general questioning of the relationship 
between science and policy-making and between science and society. Research 
                                                 
1 Title of Communication: ‘Towards a Reinforced Culture of Consultation and Dialogue – General 
Principles and Minimum Standards for Consultation of Interested Parties by the Commission.’ Go to: 
http://europa.eu.int/eur-lex/lex/LexUriServ/site/en/com/2002/com2002_0704en01.doc 
 
2 The six ‘Key analytical steps in impact assesment’ are: 1. Identify the problem, 2. Define the 
objectives, 3. Develop main policy options, 4. Analyse their impacts, 5. Compare the options, 6. 
Outline policy monitoring and evaluation (SEC(2005) 791, p.4). The SENSOR project is charged with 
producing tools (SIATs) which will be used during step 4.  
examining scientific expertise, particularly in the field of environmental change (e.g., 
Beck, 1992, 1995, 1998; Irwin, 1995, 2001; Jasanoff, 2004; Jasanoff and Martello, 
2004; Leach, et al. 2005) has highlighted the constructed nature of scientific 
methods, practices and knowledges. This research has demonstrated ways in which 
scientific and technical framings of real-world problems tend to discount other, non-
scientific knowledge as irrelevant to an objective, or ‘robust’ understanding of the 
problem (e.g., Irwin and Wynne, 1996). This research has helped to inform a growing 
awareness that ‘publics have salient knowledges and critical perspectives that should 
be taken seriously as inputs into the planning, design and implementation of scientific 
interventions and development initiatives previously assumed to be the sovereign 
domain of expert scientific bodies’ (Leach et al., 2005: 8). Others have called for a 
‘new contract’ between science and society, arguing for increased public involvement 
in producing the knowledge that informs policy decision-making (Durning, 1999; 
Stirling, 1997; Gibbons, 1999). This new contract involves a shift in emphasis away 
from the production of “reliable knowledge” to the production of a “socially robust 
knowledge” that is sensitive to real-life contexts in which a particular problem field is 
experienced.   
 
These debates about the relationship between science and society, and the 
concurrent development of participatory schemes that provide the vehicle for a ‘new 
contract’, centre on the role of expertise in decision-making and the question of 
whose knowledge and expertise is legitimate. This is a central consideration for the 
development of tools for ex-ante SIA which, on the one hand, are expected to 
provide neutral, objective and value-free evidence, but which, on the other hand, feed 
this evidence into a decision-making process involving important choices that are 
inherently value-laden and highly politicised. Owens et al. (2004) highlight the 
normative nature of ex-ante SIA, which they define as a “a variety of ex-ante 
techniques and procedures that seek to predict or evaluate the consequences of 
certain human actions”. Here the distinction between ex-ante assessments and ex-
post monitoring and evaluation is important. Indicators chosen for monitoring are 
often non-specific, simply referring to how a system changes in response to often 
unknown or unforeseen events. Ex-ante appraisal, on the other hand, considers the 
impacts of an envisaged intervention and follows some pre-determined value system 
or “normative presuppositions” (Owens et al.; op. cit. p.1946). It is likely that these 
values will not be consistent across that range of possible stakeholders implied by a 
particular policy, from desk officers in Brussels, through national and regional 
decision-makers, to interest groups and individuals operating at regional and local 
levels. Assessments of the impacts of land-use related policies in Europe, for 
example, will expose significant differences in opinion across a spectrum of 
stakeholders about the interests of future generations, the balancing of economic, 
social and environmental considerations, the prioritisation of certain criteria and the 
acceptability of trade-offs implied by the impacts of a policy change.   
 
The inherently normative and contested nature of SIA begs the question “whose 
criteria should be taken into account?”. This has profound inplications for the 
development of SENSOR’s SIATs because it forces the recognition that the provision 
information about the projected impacts of policy change (the bare ‘results’ of SIA 
represented by changes in indicator values) needs to be accompanied by some basis 
for interpreting and judging the relative importance of these impacts. Given that 
decisions will be made in Brussels based on the forecasting of impacts in regions 
across Europe, there is a strong ethical case for involving regional stakeholders in 
the assessment of criteria that can guide and inform difficult and delicate policy 
choices. Stirling captures this point succinctly, arguing that the facilitation of  public 
deliberation on issues of policy and decision-making can provide “the essential 
empirical inputs concerning the selection, definition and prioritisation of the appraisal 
criteria.” (1999: 127). In recognition of these arguments concerning the enhanced 
legitimacy of decisions based on strong public participation, methods for defining, 
discussing and analysing key sustainability criteria have become a central design 
consideration of the FoPIA developed within SENSOR and applied across the case 
study regions.  
 
 
Why involve stakeholders? The instrumental argument: 
 
SENSOR has a central and defining logical framework, based around the OECD’s 
Driver-Pressure-State-Impact-Response framework (OECD 1998, 2000, 2001). 
Within SENSOR this framework is applied as follows: the end-user (policy-maker) 
generates policy scenarios. New economic, fiscal, or legislative conditions arise from 
these scenarios which, thereby, act as drivers of land-use change. The pressures are 
the predicted changes in land use and management. States are reflected by changes 
in social, environmental and economic systems as evidenced by indicators. 
Sustainability impacts are assessed by comparing indicator value changes against 
sustainability thresholds and targets. The responses, or the decisions taken in light of 
the assessment, are the prerogative of the end-user. This logical framework seems 
to be closely aligned with positivist approaches to sustainability science, based as it 
is on assumptions about a possible system of simple, linear causality where 
individual elements react in predictable ways to changes that occur ‘upstream’. There 
is much evidence to suggest, however, that human-nature systems are much more 
complex than this logical framework implies. Often policies are applied and, crucially, 
interpreted differently by practitioners operating in different contexts, sometimes with 
unforeseen and surprising consequences (Waterton et al. 2006). Furthermore, along 
with any change in policy there is likely to be a number of socio-economic and bio-
physical forces that will also influence the impacts of land-use changes.  Of particular 
relevance here is the issue of complexity and the fact that comprehensive 
sustainability assessments require the simultaneous analysis of the relationships 
between environmental, economic and social issues in order to assess policy 
impacts accurately and in order to inform decisions about unavoidable trade-offs, 
compromises and possible win-win situations: 
 
‘...dividing the holistic concept of sustainability into three pillars ...runs the risk of the 
sum of the parts being less than the whole. This is particularly true if the interrelations 
between the three pillars are not adequately understood and described...’ (Gibson, 
2001: 12). 
 
However, while the logical framework described above informs the design of the 
model-based SIAT, it is not the whole picture. Faced with the complexity of the 
human-nature systems it sets out to analyse, SENSOR acknowledges the inherent 
limitations both of its own central logic and, by association, the limitations of the 
modelling capacities it seeks to develop. This recognition is written into the project 
design in the form of provisions for participatory processes and stakeholder-inclusive 
research aimed both at engaging critically with the analytical scope and the outputs 
of the tools produced, and at developing participatory SIATs which can produce 
results that can be used to ground truth the regional forecasts of model-based 
analyses. In particular, the involvement of regional and local stakeholders can 
contribute significantly to the four dimensions of integration outlined in the 
introduction: The involvement of sectoral stakeholders will facilitate more accurate 
predictions of sectoral claims on land in response to policy change. Local experts can 
provide valuable insights into the likely impacts on environmental, social and 
economic resources and inter-system dynamics. Similarly, local experts will be able 
to contextualise the analysis of impacts across a range of selected Land Use 
Functions and to highlight important inter-function relationships. Finally, and most 
importantly, through stakeholder-based sustainability criteria analysis, useful insights 
can be gained about present and future sustainability issues that can usefully guide 
the interpretation of the impact assessment.  
 
However, it must be stressed that the use of participatory aproaches to SIA is not 
intended to replace, but to complement the technical, model-based analysis of policy 
impacts. Stakeholder-inclusive research of the kind developed within SENSOR 
performs a revelatory function, usefully complicating the technical analysis of policy 
impacts. Its role is to remind us that not only are the outcomes of cause-effect 
processes difficult to predict, but that combinations of social, economic and 
environmental responses may set in train subsequent, and equally complex 
interactions that could not have been envisaged at the outset and which, therefore, 
could not have been represented in the knowledge rules that govern the model-
based calculations. This fusion of participatory and technical methods is one of the 
fundamental aims of SENSOR. It is challenging, however, since the two approaches 
are founded on very different epistemological principles. As Pope et al. put it “there 
remain very few examples of effective sustainability assessment processes 
implemented anywhere in the world” (2004: 595). It is hoped that SENSOR’s 
development of the FoPIA and the automated SIAT has made some advances 
towards achieving an effective SIA approach.  
 
A Framework for Participatory Impact Assessment (FoPIA): 
 
In a general sense, the analysis of sustainability issues through participatory 
research hopes to perform a revelatory function within the project, by highlighting a 
range of context-specific issues that should be factored into an analysis of policy 
impacts, and by providing insights as to how these issues might be best 
accommodated within the analytical functions of the tools and methodologies 
delivered by SENSOR. We do not see the FoPIA as a silver bullet that will solve any 
outstanding analytical issues within the field of SIA, and we have worked in full 
acknowledgement of the necessary limitations of participatory analyses themselves. 
Consequently, stakeholder perspectives are not being sought in an attempt to 
provide definitive predictions of sustainability impacts across European regions that 
will replace, or veto the predictions of the SIAT – to do this would be to give a false 
impression of consensus, uniformity and accuracy in relation to issues which, in 
reality, are often highly diverse, complex and contested. Rather, the aim is to provide 
a means of bringing the diversity of opinion relating to a given issue to the attention 
of policy- and decision-makers in Brussels – to highlight and support, rather than to 
resolve public debate. 
 
The FoPIA has both a participatory and an analytical orientation. It is participatory 
because it focuses on participation, communication, interaction and aims to stimulate 
and guide in-depth discussions between stakeholders concerning land use policy 
choices and their impacts. As we have already outlined, scientific modelling can 
certainly contribute to policy analysis,  but cannot provide all relevant knowledge, and 
is ill-equipped to capture peoples’ views and preferences, to overcome uncertainty 
and to suggest preventative approaches. As pointed out by Van den Hoeve (2000) 
the complexity, uncertainty, and irreversibility of environmental issues and related 
physical and social aspects require innovative and flexible answers. Participatory 
processes are in their nature open processes, they allow for exchange of multiple 
perspectives and for the progressive integration of information, judgements and 
perceptions about potential plans and consequences, contributing thus to more 
flexible, innovative and legitimate solutions. Furthermore they can enrich the level of 
knowledge including local and contextual knowledge and contribute to the design of 
alternative solutions. The Framework also has an analytical orientation because it 
comprises a number of structured, procedural steps and methods, which allow the 
the participants to work through the complex issues and problems typical of policy 
analysis. It includes methods for classifying a variety of  goods and services provided 
by land, for identifying potential policy and land-use change scenarios, specific land-
use criteria and indicators, predicted impacts and their acceptability. The application 
of the framework will result in a number of specific, structured and applied insights 
relating to the sustainability impacts of potential policy scenarios (combinations of 
policy instruments) which can support and inform EU decision-making. 
Furthermore, the FoPIA is an integrated and multi-objective framework. It has been 
argued that sustainable choices require an integrated and holistic approach based on 
interdisciplinary work, with close collaboration and co-production of knowledge 
between researchers and practitioners (Clark and Dickson, 2003; Kates et al. 2001). 
Integration can be intended and interpreted in many different ways. For example, it 
can refer to methodologies, concepts, procedures, decision contexts, policy domains, 
etc. (Scrase and Sheate, 2002). The proposed framework is integrated from a 
methodological and conceptual point of view. Methodologically, it integrates a 
participatory approach with an analytical one. Conceptually, as discussed above, it 
integrates the economic, environmental and social dimensions into the policy 
decision-making process. Furthermore, its development has been inherently inter-
disciplinary, born as it is out of ongoing collaboration between the authors and a 
number of scientists, decision makers and practitioners from various disciplinary 
backgrounds participating in the SENSOR project. It has been applied, tested and 
refined in a number of European regions, namely in Estonia, Malta, Silesia, 
Germany, and Slovakia, where feedback from local stakeholders and project partners 
have yielded useful advice and comments. Therefore, it is based on interdisciplinary 
and collaborative work and the continuous communication between actors from 
different disciplines. 
The FoPIA has two principal objectives and applications: First and foremost, it is 
process-oriented - it supports discussion among stakeholders, stimulating social 
learning and revealing information and knowledge and will uncover tacit, or not yet 
defined opinions, beliefs and perceptions. Through structured discussions where 
different and sometimes conflicting views are expressed and exchanged, 
stakeholders become aware of the opinions, interpretations and priorities expressed 
by others, often leading to critical engagement with their own position on a given 
subject. The FoPIA is also results-oriented - it aims to produce knowledge about the 
potential application and consequences of policy plans and to elicit the views and 
preferences implied by a certain policy decision context as a means of interpreting 
those consequences. As such, its application aims to contribute to the development 
of socially meaningful and more legitimate policies, that include people’s predictions 
at the same time as conveying their values and opinions. In specific terms, the 
results of the FoPIA include: stakeholder derived predictions of potential land use 
change scenarios; the effects of a policy on key Land Use Functions; other non-land-
use based social, economic and ecological impacts of the policy; the acceptability of 
the impacts; the extent to which land use alternatives and scenarios are sustainable; 
the room for manoeuvre available to decision makers. Ultimately, the results obtained 
are meant to contribute to the process of policy refinement by reflecting regional 
criteria for assessing the sustainability impacts of a policy decision made in Brussels.   
The FoPIA comprises four linked analytical steps or ‘phases’, which are structured 
around the four principal analytical functions performed by the model-based SIAT. 
The SIAT functions are structured around the logical framework of the overall 
SENSOR project (outlined above), thus: (1) policy changes that are likely to result in 
changes in land-use are postulated; (2) land-use claims are calculated; (3) through 
the resulting changes in land-use, but also through other pathways, these policy 
changes will lead to changes in social, environmental and economic systems, which 
will be represented by specific indicators; (4) an assessment of what these changes 
mean for sustainability will then involve the comparison of these changes against 
pre-set limits. This gives rise to 4 corresponding stakeholder research phases, thus: 
(1) The examination of national and regional interpretations and implementations of 
the European policy in question and the exploration of the perceptions of 
sustainability issues behind them; (2) An assessment of the impacts, in terms of 
changes in land-use, of the proposed policy; (3) The analysis of sustainability criteria 
and an assessment of the impacts of the proposed policy on social, economic and 
environmental sustainability indicators; (4) The assessment of the sustainability of 
these impacts through discussions of the acceptability of the impacts. 
This structure allows an iterative approach to assessing the impacts of policies in a 
way that is sensitive to national and regional sustainability priorities. Firstly, it enables 
the assessment of policy scenarios that are likely interpretations of EU policies 
informed by knowledge of specific sustainability problems. Secondly, it ensures that 
predictions of the resulting changes in land-use are sensitive to the socio-economic, 
cultural, political and legislative context of local and regional land-use. Thirdly, it 
enables the selection and analysis of sustainable land-use criteria and indicators 
which reflect key local and regional sustainability issues. Fourthly, the analysis of the 
acceptability of impacts and the discernment ‘room for manouevre’ is also informed 
by stakeholders’ knowledge of the current status of economic, social and 
environmental resources. This logical flow, from sustainability issues through to SIA 
results, and the central role of stakeholders is illustrated in Figure 1. 
Research design and the selection of stakeholders are tailored to the specific 
requirements of each of the four phases. Phase 1 involves the use of semi-structured 
interviews with policy-makers operating at national level and responding to EU policy 
directives and targets. These are typically representatives of competent government 
departments and members of the working groups and advisory panels set up to 
assist with the policy design process. Phase 2 involves a variety of methods, 
including semi-structured interviews and discussions, with the analysis of land-use 
change in the case study area itself requiring the selection of stakeholders at regional 
level. These are typically people who work in the regional offices of government 
departments, those involved in spatial planning and decision-making, representatives 
of relevant land-use sectors, and in some cases, landowner interest groups and 
associations, and landowners themselves. The analyses of criteria, impacts and their 
acceptability (Phases 3 and 4) are conducted in stakeholder workshops involving all 
the stakeholders who have participated in Phases 1 and 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Framework for Participatory Impact Assessment 
 
 
? Selection of policy cases   
 
Within SENSOR, ‘policy cases’ are prepared and are subject to assessment by both 
model-based and participatory SIATs. It is through the analysis of policy cases that 
the tools are developed and refined. For the purposes of the project, a policy case is 
concerned with a particular theme, or problem area within which policies can be 
formulated. Thus, a case description must first contain a statement of the problem 
which the policy sets out to solve or mitigate. In addition to statements concerning its 
goals and objectives, a policy case contains a list of the means by which one hopes 
to achieve them. Within SENSOR, these means are called ‘policy instruments’, such 
as subsidies, taxes, pieces of legislation, etc. 
 
Policy cases are selected and designed in accordance with certain criteria. The 
cases clearly need to have a significant impact on the sustainability of land use in 
Europe. Policies developed by DGs ENV, AGRI, TREN and possibly REGIO are 
particularly relevant. The cases should be priorities for the Commission, either 
because they are ‘hot topics’ of current importance, or more likely because they are 
issues of strategic importance over the next decade such as biodiversity 
conservation or development of renewable energy. The cases need to be realistic 
examples of the sorts of policies that are being developed (or could be developed) by 
the Commission. Finally, the policy cases should be ‘live cases,’ i.e. policies which 
the Commission plans to develop in the short-term. 
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SENSOR has developed a number of policy cases. These are: 
 
1. Bioenergy; 
2. The 2012 financial reform of the EU budget, with specific reference to the 
Common Agricultural Policy (CAP); 
3. Biodiversity policies, as related to the conservation of nature areas, but also in 
relation to agriculture, forestry, tourism, etc.; 
4. Regional support, as presently contained in the structural and cohesion funds; 
5. The forest strategy; 
6. European transportation policy, for instance related to the fiscal treatment of 
aviation. 
 
? Selection of scenarios and policy instruments  
One problem in assessing the regional impacts of European policies is that they are 
often not formulated in terms of the actions a member state should undertake. 
Instead, indicative targets or standards are set out in the policy documentation and it 
is then up to member states to negotiate how to meet these targets and to choose 
appropriate combinations of policy instruments. The nature of the national, regional 
and local land-use change and the consequent social, economic and environmental 
impacts of a European policy will depend, of course, on that decision. For the 
purposes of SIA conducted by the model-based SIAT this problem is solved, as is 
customarily done in extended impact assessment, by supposing a likely course of 
action that member states will take, and then assessing its impacts. There is an 
implicit assumption, therefore, that all member states will act in the same way – 
unless there is knowledge to the contrary. The first objective of the FoPIA, therefore, 
is to engage critically with this assumption by identifying where national (and 
regional) divergences from this ‘likely course of action’ occur, through the detailed 
analysis of the sustainability issues informing national interpretations and 
implementations of European policy through the selection of combinations of policy 
instruments, and of the likely changes in land-use resulting from these selections. We 
refer to these (possible combinations of policy instrument and their likely land-use 
change impacts) as ‘policy scenarios’. 
 
Provisional policy scenarios are created in each case study location through 
structured interviews with national and regional-level policy-makers and experts 
(Phase 1) and with staff from the regional offices of government departments, those 
involved in spatial planning and decision-making, representatives of relevant land-
use sectors, members of landowner interest groups and landowners (Phase 2). 
These scenarios are then presented back to the stakeholders at the beginning of the 
workshops (Phases 3 and 4). The stakeholder group then has the opportunity to 
discuss and refine these scenario selections, which are based on the findings of 
individual interviews, resulting in a collective selection of scenarios that are then 
taken forward to through the subsequent impact assessment process.  
 
 
? Land Use Functions (LUFs) 
Land and ecosystems provide a number of goods and services to society (de Groot, 
1992; de Groot et al., 2002; Hein and De Groot, 2005; MEA, 2003). Any change in 
land-use implies a change in the provision of these goods and services. SENSOR 
has developed an innovative conceptual framework - the Land Use Function (LUF) 
framework - to identify and analyse changes in the variety of functions provided by 
land. The LUFs are the private and public goods and services provided by the 
different land uses, and together they summarise the most relevant social, economic 
and environmental land use related aspects of a region (Perez-Soba et al., 2008).  
SENSOR has identified nine LUFs (see table 1). The LUFs were identified keeping in 
mind the concept of multi-functionality (OECD, 2001), the impact assessment 
guidelines of the European Commission (CEC, 2005) and considering the main 
relevant societal, economic and environmental impact issues of SENSOR’s six land 
use sectors.  
The LUFs classification allows the identification of the functions of the land which are 
damaged or enhanced under a given policy scenario. These nine LUFs are 
presented to stakeholders in order to give a comprehensive picture of goods and 
services provided by land. Stakeholders then discuss and refine the definition and 
terminology of each LUF so that collectively they accurately represent the key 
services provided by the land within the context of the case study region.  
 
Table 1: Land Use Functions (LUFs) 
Mainly Social LUFs 
1. Provision of work: employment provision for all in activities based on natural 
resources,  quality of jobs, job security, and location of jobs (constraints e.g. daily 
commuting) 
2. Human health & recreation (spiritual & physical): access to health and recreational 
services, and factors that influence services quality 
3. Cultural (landscape identity, scenery & cultural heritage): landscape aesthetics and 
quality and values associated with local culture 
Mainly Economic LUFs  
4. Residential and Land independent production: provision of space where 
residential, social and productive human activity takes place in a concentrated mode. 
The utilisation of the space is largely irreversible due to the nature of the activities 
5. Land-based production: provision of land for production activities that do not result 
in irreversible change, e.g. agriculture, forestry, renewable energy, land-based 
industries such as mining 
6. Transport: provision of space used for roads, railways and public transport 
services, involving development that is largely irreversible 
Mainly Environmental LUFs 
7. Provision of abiotic resources: the role of land in regulating the supply and quality 
of air, water and minerals 
8. Support & provision of biotic resources: factors affecting the capacity of the land to 
support biodiversity, in the form of the genetic diversity of organisms and the diversity 
of habitats 
9. Maintenance of ecosystem processes: the role of land in the regulation of 
ecosystem processes related to the production of food and fibre, the regulation of 
natural processes related to the hydrological cycle and nutrient cycling, cultural 
services, and ecological supporting functions such as soil formation 
Source: (Perez-Soba et al., 2008) 
? Criteria and Indicators (LUFC and LUFCI) 
For each LUF, a corresponding Land Use Function Criterion (LUFC) can be derived. 
The LUFCs are an essential dimension of our analysis because they are expressive 
of the values inherent in each of the LUFs. Furthermore, for each LUFC a 
corresponding indicator (LUFCI) can be derived and used during the impact 
assessment of each policy scenario (see below). The discussion, scoring and ranking 
of LUFCs and the subsequent analysis of LUFCIs enables not only the assessment 
of the impacts of policy scenarios on the 9 LUFs, but also an assessment the relative 
importance of these impacts. This contributes significantly to the analytical scope of 
the analysis, providing the end user with a basis for interpreting the IA results and 
sensitising difficult policy decisions and choices to the priorities expressed at regional 
level.  
This session of the workshop aims at identifying stakeholder preferences for land use 
functions through the analysis of sustainability criteria. Conventional research in the 
field of decision making and assessment of policy is mainly based on the 
neoclassical economic assumption that human actors are rational, they act 
independently and look mainly at their own direct (and short-term) self interest. In this 
context, preferences are considered fixed and given. However, as pointed out by 
Norton et al. (1998) and Costanza (2006) although preferences do not change rapidly 
and in the short term, they do change over time. Sustainability and land use issues 
are long-term issues that include the interests of multiple generations. In light of this, 
preferences cannot be considered fixed and confined to the private interests of 
individuals living today. Preferences evolve with time and are affected by social and 
cultural change, technological change, natural resources availability, and other 
factors.  
Furthermore preferences are not always given. Sustainability and land use issues are 
complex issues that include multiple dimensions (i.e. environmental, social and 
economic) and even experts may not have a full and complete picture of the variety 
of functions provided by land and potential implications of a policy intervention. A 
number of studies (Gregory and Slovic, 1997; Gregory, 1993; Slovic, 1995) indicate 
that stakeholders do not always have well defined preferences and values because 
they often lack essential or comprehensive information about the object of the 
analysis. They indicate also that preferences, rather than being revealed during the 
elicitation process, are actually constructed during the process.  
In the FoPIA the elicitation of preferences is a process of social learning. 
Respondents are invited to build their values and express their priorities during the 
group discussions. Although during the process each stakeholder represents his or 
her own opinions, knowledge and beliefs, he or she is invited to think in terms of 
members of society and address the collective decision problems at a regional level 
by considering their vision and goals for society as a whole. Rather than only stating 
their own, presumed given and fixed, individual values and interests, they are asked 
to discuss, interact, as a means of critically engaging with their own views.  
Furthermore, stakeholders are invited to address the conflicting implications of their 
expressed view and goals and look at the trade offs implied by different policy 
choices. Resources are limited and every choice we make on land use has a 
simultaneous effect on a number of factors. Decisions are often difficult because they 
involve several conflicting outcomes. Actions to increase the provision of one LUF 
may cause decrease in the provision of another. For example, expansion of 
agricultural land may lead to an increase in food production but may also lead to 
degradation of water quality, reduced space for recreation, and the reduced 
availability of water for other uses. Reaching a decision will inevitably involve making 
decisions about which trade-offs are most acceptable (MEA, 2003).  
Every stakeholder is first invited to express his initial judgment about the regional 
specific LUFC selected in the previous steps, keeping in mind sustainability goals. 
Then every stakeholder can argue and/or reconsider his initial preferences, also 
taking into account the additional (technical) information and views provided during 
the process and by the other stakeholders. This will lead to an interactive and 
informative discussion within the group on the different views, values, goals and 
trade-offs for sustainability and about the importance given to different 
environmental, social and economic aspects. A structured discussion aiming at 
discovering main sources of divergence and justifying or rejecting judgments is 
usually of great help in getting a better insight in the whole problem enabling the 
revision of preferential aspects (Henkens et al., 2007; Tassone et al., 2007).  
Results are produced in a transparent and straightforward manner. Stakeholders are 
asked to express their priorities by ranking each sustainability criterion  (LUFC) from 
1 to 10. In some cases it is possible to gradually arrive at a commonly accepted 
solution about these priorities. However consensus is not a necessary condition. 
Opinions and values concerning priorities for long-term sustainability issues and 
regional land use management can differ. In such a case final priorities are 
calculated as the average of the individual priorities expressed by each stakeholder. 
In the following session of the workshop, a corresponding list of indicators (LUFCIs) 
is presented, discussed and refined. Once the indicator selection is agreed by the 
group, they then progress to the impact assessment procedure.  
? Impact assessment and limits  
The LUFCIs that have been finalised during the preceding discussion are displayed 
on posters, which are the focus fro the following impact assessment procedure. 
Individual participants assess the impacts of each scenario on each LUFCI by 
posting three scores on colour-coded ‘post-it’ notes on each LUFCI poster. Scores 
must be in the range -3 to +3 (where -3 signifies a strong negative impact, +3 
signifies a strong positive impact). Stakeholders are asked to base their predictions 
of impacts on a timescale of 25 years. Average impact scores for each scenario on 
each LUFCI are calculated (to one decimal point) and written at the bottom of each 
poster. The workshop group is then asked to discuss the average scores of each 
scenario and to make adjustments, upon agreement. Where agreement is 
impossible, the original average score is kept. 
To introduce the concept of sustainability limits, the research team present any 
available data relating to each LUFCI, together with a proposed nominal 
sustainability limit (on the same scale as the IA scores – i.e. -3 to +3). The group is 
then asked to discuss the current status of each LUFCI, prompted by questions 
about whether the current status is a cause for concern, or whether it is acceptable. 
The group is then asked to consider the average impact scores for each LUFCI 
under each scenario generated in the previous session. For each LUFCI the group is 
asked to discuss whether the impact of each scenario is acceptable or unacceptable 
in terms of regional sustainability. If possible, the group is asked to give a score (-3 to 
+3) which denotes the ‘limit of acceptability’ for that LUFCI. These scores are 
recorded on each LUFCI poster and averages are calculated (to one decimal point). 
Again, the group is asked to discuss the average limit scores for each LUFCI, 
prompted by the moderator’s indication of where there are large differences in 
opinion implied by wide differences in individual scores. Following on from these 
discussions, the group has the opportunity to adjust the average limit scores. Again, 
if agreement cannot be reached, then the original average score is kept.   
 
Concluding remarks: 
 
This paper discusses the rationale, design and implementation of a Framework for 
Participatory Impact Assessment (FoPIA) – a participatory Sustainability Impact 
Assessment Tool developed within SENSOR. A strong ethical and instrumental case 
for the development of such a participatory approach is offered, focusing on the 
issues raised by the overtly normative qualities of sustainable policy decision-making 
and by the need for integrated SIA, respectively. The design and implementation of 
the FoPIA, through four structured phases of stakeholder-inclusive research is then 
described.   
 
The FoPIA is structured around the main functions of the project’s model-based 
SIAT, with the intention of producing results which both complement, and force 
critical engagement with the results and analytical scope of this automated tool. In 
this sense, the FoPIA proposes an additional level of integration to those outlined 
earlier (integration across sectors, and across the pillars of sustainability) - the 
insights gained through a deliberative research approach involving stakeholders 
closely relates to and feeds into the insights gained through model-based analyses, 
offering the potential for integration across methodological and epistemological 
boundaries. The need for both forms of integration presents significant challenges, 
which will continue to preoccupy partners for the remaining year of the project. 
    
However, by facilitating a combination of stakeholder-based discussions and 
quantified impact assessments of policy scenarios, the development of FoPIA thus 
far has set a useful precedent for moving towards methodological integration by 
balancing the conflicting demands placed on it by our two forms of analysis – one 
requiring the purposeful complication of the analysis through discussion, the other 
imposing a regime of simplification through forms of quantification. In the light of this 
careful balancing, and in response to positive encouragement from the European 
Commission, it is envisaged that, in addition to the more tangible results of 
stakeholder-based validations of model-based analyses, a major output of the 
SENSOR project will be the delivery of participatory methodologies and tools that can 
be further developed with the aim of increasing the involvement of stakeholders in 
the process of sustainability impact assessment, thereby significantly enhancing the 
deliberative scope of European policy-making. 
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